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conditions and in the presence of a working wheel are
given in Fig 3c. It will be seen that the static pressure
field is very irregular, Graphs of the reaction at root
and tip sections as a function of the velocity ratio are
given in Fig 4. It will be seen that in most cases the
reaction is negative at the blade roots. These tests
were made in the absence of dlaphragm leakage. The
presence of negative reaction at the blade roots has no
appreciable influence cn the stage efficieny. The
curves of distribution of reaction over the radius for
stages KD-2-2A and KD-2-3A at various values of velocity
ratio and constant pressure ratio are giveu in Fig 5.
The curves were constructed from experimental values of
the loss factors at different sections of the guide
vanes and reaction in the root section, using formula
(2). It will be seen that the agreement between the
experimental and calculated values of reaction is
satisfactory. Graphs of the relative difference of root
Card 4/8 and tip reaction as a function of the relative change in
the velocity ratio are given in Fig 6. Over the range
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of change of velocity ratio from - 0,2 to + 0,2 this
relatiogship is given by formula (3). It was found that
there is a certain range of Reynolds and Mach nunbers
and of diaphragm leakage for which formula (3) remeins ¢
valid, as will be seen from the results plotted in Fig 5.
Formula (3) can serve as a basis for two methods of
designing stages with long blades operating undez
variable conditions, as is briefly explained. The
influence of Raeynolds number on the stage efficlency 1S
then considered. A series of tests was made on the three
stages., The influence of the Reynolds number was the;eby
evaluated in stages having different degrees of.reactlon
at the root and middle sections. The test results,
plotted in Fig 7, are discussed at some length. It is
found that the influence of the Reynolds number 1S .
greatest when the velocity ratio is high. Graphs of the
relationship between the maximum stage efficlency and the
Reynolds number appear in Fig 8, and graphs showing the
influence of the Reynolds number on the reaction aE thg
Card 5/8 1oot and tip sections of the three stages are plotted inm
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Fig 9., Graphs of the flow coefficients as a function of
Reynolds number are plotted in Fig 10, The influence of
diaphragm and leakage 1s then considered. In order %o
determine the influence of diaphragm leakage on the stage
characteristics, steam was delivered from the steam chest
to the space between the disc and diaphragm in amounts up
to 54 of the main flow. Graphs of the changes in
efficiency as functions of leakage are plotted in Fig 11.
Graphs of tip and root reaction, and flow coefficient
as function of velocity ratio and a graph of the
influence of leakage on the change in stage reaction, are
plotted in Figs 12a and 12b respectively. It is found
that increase in Reynolds number and decrease in leakage
reduces both root and #£ip reaction. The results of a
detailed study of the flow structure in stage KD-2-2A
are discussed, The main conclusions are that the ratio
of the flow area of the working blades to that of the
guide vanes has a considerable influence on stage
efficiency. Alterations of the blade root reaction from
Card 6/8 + 5% to zero had little influence on the stage
efficiency. The presence of low negative reaction
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caused some reduction in stage efficiency. With increace
in tr. compressibility (Mach number) the efficlency first
rises and then falls. The optimum value of the Mach
number depends on the stage geometry and particularly o
the area ratio and the type of blades used. As %he Mach
number increases, so does the reaction. Detailed
investigation of the flow structure showed that alteration
of the area zratio alters the losses in the working blades
and the discharge valocity loss. The flow was found to be
very uneven ah the outlet section of the guide vanes,

It was established that over a certain range of Mach
mimbers, rotation of the runner has no important influence
on the veloclty distribution over the piteh of the guids
vanes. It follows from this that stage calculations
based on static steam tests on full-scale diaphragms are

Card 7/8
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reliable provided that the Mach and Reynolds numbers are
equal in the actual and model conditions,
There are 12 figures, 2 tables and 5 Soviet references.

ASSOCIATION: Moskovskiy energeticheskiy institut -
(Moscow Power Institute)
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s,

B.M.Troyanovskiy, Candidate of Technical Sciences
TITLE: Tlietter to the Editor (Pis‘mo v redaktsiyu)
PERIODICAL: Teploenergétika, 1959, Nr 7, pp 94-95 (USSR)
ABSTRACT3 This note is in reply to a criticism by Kachuriner that
the efficiencies of the new Moscow Power Institute turbine
blading are not as high as is claimed. The discussion

centres around the methods of testing turbine stages.
There is 1 figure,

Card 1/1
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TITLE: New Designs of Nozzle Blading for Supersonic Speeds
PERIODICAL: Teploenergetika, 1959, Nr i1, pp 65-68 (USSR)

ABSTRACT: There is a need for high—efficiency'nozzle blading for
supersonic speeds. Expanding nozzle blade profiles
developed in recent years &re of high efficiency under
designed operating conditions, but the efficiency falls
off rapidly when the conditions are changed. This will
be seen from curve 1 of Pig L which gives profile
losses as function of Mach nmusber for expanding nozzles
type TS-2V. At the design condition of Mach 1,6 the
losses are only 10%, but at Mach 1 they become %1%,
Normal nozzles with contracting channels work well only
at moderate supersonic speeds; see, for example, curve
4 in Pig 1. Methods of reducing the losses at
supersonic pressure-drops may be evolved from the
formulae for the change of direction of flow in the skew
section of the nozzles. To this end sections before and
after the nozzle are considered, as shown in Fig 2.

card 1/4 The equations of continuity, conservatlion of energy and

e
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condition are applied to these two sections and formula
(1) is derived for the relationship between the flow
conditions before and after thre blading., From this
formula it is easy to determine the change of direction
of flow in the skew section of the nozzle at supersonic
pressure drops, and formula (2) accordingly is derived.,
If an experimental relationship between the velocity
ratio snd pressure rabio is used, formula (2) is very
accurate. The accuracy is erident from Fig 3, where
experimental values are compared wit» values calculated
by formula (2). It has been shown t.at in nozzles with
expanding channels, for example those of the Moscow
Power Institute, the mean anle of discharge does notb
depend much on the operating conditions. For this case
formula (2) may be used to dstermine the relationship
between the velocity coefficient and the pressure ratio,
as seen in Eq (3). The comparison of theoretical and
experimental results given in Fig 4 confirms the good
agreement, This agreement was obtained without detailed
Card 2/4 analysis of the nature of flow in the blading. Hence,
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if the blading is made in such a way that the discharge
angle does not depend on the operating conditions, then
the losses must ineviteably rise when the Mach numbeT
igs decreased, In this case the losses depend only on
the loss under design conditions of operation and on
the pressure ratio. This conclusion served as a
criterion of blade shape for supersonic pressure-drops.
The blade shapes should ensure variable discharge angle
on change of pressure-ratio and, therefore, the discharge
portion of the rear of the Dblade should be slightly
bent so as to increase the discharge area, Such blade
profiles differ from ordinary nozzle blades with
contracting channels only in the shape of the back face
of the blades. A group of new blade profiles what meet
this requirement are shown in Figs 5 and 6. Inss as a
function of Mach number for the new profile TS5-2RV is
plotted in curves 2 and % in Fig 1. 1t will b2 seen
that for blading of similar efficiency at 1,5 the new
blading has much lower losses at lower Mach numnbers.
Blade shape TS-1RV is recommended for nozzles where the
Mach number is 1.3 and blade shape TS-2RV when the Mach
card 3/4 number is 1,5. Blades with backs of the new shape should
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be used for guide vanes and working blading in stages
with long blades, and in particular for the last stages
of condensing turbines which operate at high super-
critical heat-drops. In the root section of such stages,
the velocity at the outlet from the guide vanes is, as

a rule, appreciably higher taan the speed of sound, The
discharge angle from runner ‘blades is also superscnic near
the periphery. As the last stages may operate under very
variable conditions, both guide vanes and runnex blades
should have a curved back in the skew section. There

are 6 figures, 2 tables, and 2 Soviet references.

ASSOCTIATION: Moskovskiy energeticheskiy institut (The Moscow
Power Institute) ‘)(
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AUTHORS : ez Doctor of Technical Sciences, Zaryankin,
ate of Technical Bciences, Filippov, G G.A,
4
%sepin M, F., Engineers

TITIB: Methoda of Increasing the Efficloncy of Turbidé Stages
with Short Blades

PERIODICAL: Teploenergetika, 1960, Nr 2, pp 18-24 (USSR)

ABSTRACT: The efficiency of the high-pressure parts of large
turbines having fixed and runner blades of improved
profiles and provided with good internal glands and sesals
reaches 78 to 80%, Purther improvements in profiling
are not likely to give much better efficiency, as
modern blades already have very low profile-losses,
However, the efficiency of intermediate high-pressure
stages can be appreciably increased by special profiling
of the fixed blades in the meridional plane and by
using runner blades with diffuser channels, Meridianal
profiling is now being developed to give stages of
constant reaction, In high-pressure stages this problem
is best solved by trylng to reduce the end losses, In
order to reduce the end losses in fixed blades, it is

Card 1/6 necessary to reduce the velocity on sections of maximum
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channel curvature where secondary flows are most marked,
This ensures turbulent flow and so reduces the thickness
of boundary layers on the backs of the blading and on
the upper and lower walls of the channel, This is
accomplished by profiling the channels along their height
(profiling in the meridional plane). The profiling may
be symmetrical with straight or curved faces, or _
asymmetrical with straight or curved generating lines.
Asymmetrical profiling makes it possible both to reduce b///
the end losses and to reduce the radial pressure gradient,
The present article gives test results on blading with
asymnetrical profiling over the height, both with the
blades mounted in straight rows and on rotors. Fig 1
gives graphs of the loss distribution over the height
of a straight row of blades with different shapes of
the upper rim., It will be seen that the best results
are obtained with asymmetricel profiling beyond the
position where the curvature of the channel is greatest.
The reduction in fixed-blade losses by the use of

Card 2/6 asymmetrical profiling is explained by reference to the
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different degrees of compression is given in Fig 5, and
calculated and experimental velocity distributions over

a straight arrangement of blading caps TS-2A is given

in Fig 6. It will be seen that agreement between theory
and experiment is good. Testis on intermediate-stage

fixed blades with diffuser inlets showed that under

static conditions their use does not influence the

effect of asymmetrical profiling over the height, Test
results are plotted in Fig 7 and it is considered that 7
the use of fixed blades with a complicated shape of

outer rim increases the efficlency of intermediate

stages with short blades, Purther information about

the use of fixed blades with asymmetrical profiling

was obtained by testing groups of stages in the experi-
mental steam turbine of the Moscow Power Institute,

All stages have the same mean diameter of 400 mm; the
other dimensions are tabulated, Tests were made on

six stages of various blade lengths. Some were made

with fixed blades profiled over the height and some

with unprofiled blades, All the diaphragms were welded.
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The tests covered a fairly wids range of velocity ratio
and heat drop., The results, plotted in Fig 8, indicate
that at optimum velocity ratio the stage with profiled
blades has 2% higher efficiency with a blade length of
25 mm, and %% higher with a length of 15 mm, The
relative increase in efficiency by the use of
asymmetrical profiling is 2,%6 and 3,7 to 4% respectively,
Asymmetrically-profiled blades continue to offer
advantages when operation is not at the designed =
conditions, as is explained by reference to other L
curves on ¥ig 8.. Important results were obtained on
measuring the reaction in the blade root and tip
sections, The use of asymmetxrical profiling reduces
the variations in static pressure distribution over the
pitch in the sections. As will be seen from the graphs
Plotted in Fig 9 there was alsc a marked reduction in
the difference between the reactions at the root and tip,
The value of the cutlet area of the guide vanes may be
calculated from formula (1). 4n approximate method is

Card 5/6 given for calculating the asymmetrical profiling, using
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Eq (2). It is concluded that asymmetrical profiling of

the fixed blades across the height helps to give stages

with constant reaction over the radius. In stages

with very short blading any mofiling of the channels L//'
over the height undertaken %o reduce the difference in
reaction should also be designed to reduce the end

losses., The method of asymmetrical profiling that is
proposed in this article solves these two problems.

There are 9 figures, 1 table end 4 Soviet references.

ASSOCIATION: Moskovskiy energeticineskiy institut (Moscow
Power Institute) =
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AUTHORS Deych, M.Jg., Doctor of Technical Sciences,
aryankin, A. Ye., Candidate of Technical Sciences,

Lebedev, A. Ye., Candidate of Technical Sciences and
Frolov, L. B., Engineer

TITLE: An Instrument for Measuring the Torgque, Speed and
Power on High-Speed Turbines

PERIODICAL: Energomashinostroyeniys, 1960, No. 5, pp. 43-47

TEXT: In development work on blading very high speed
experimental turbines are used, and the customary methods of
measuring torque are often inapplicadle. It is most convenient
in such cases to measure torque in terms of the angular strain
of the rotating shaft, but when the speed is of the order of

35 000 r.p.m. it is very difficult to take current from moving
contacts on the rotor. An investigation of the operation of the
various pickups carried out in the Moscow Power Engineering
Institute showed that satisfactory results may be obtained with
induction pickups, which are easily fitted to both experimental
and regular production turbines. Impulses from these pickups can
be used to measure both torque and speed. Two toothed magnetic
Card 1/4 ’
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discs are fitted to the rotating shaft and as they turn they
induce impulses in the pickups. When there is no strain and the
shafts are not twisted, the pickups are arranged with a phase
displacement of half the pitch of one of the teeth in the disc.
As the machine is loaded and the shaft twists the phase relation~
ship between the two series of impulses alters and is measured.
The instrument has two shaping circuits, each containing an
amplifier, a limiter, a differentiating circuit and an impulse
generator. This shaper circuit serves to amplify the pickup
signal and to convert it into a signal of standard shape with a
steep wave-front. There is a comparator device that measures the
phase relationship between the impulees. The same pickups are
used for speed measurement. The output of the shaping circuits
is applied to a trigger, which is a gwitching device controlling
the charging and discharging of capacitors. The mean charging
current of the capacitors is proportional to the speed. The
reliability of the measurements depends on the construction of the \)(

Card 2/4
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pickups. The pickup base is made of permalloy sheet 0.1 mm thick
clamped between two diamagnetic holders; it carries a measuring
coil of 100-500 turns. The output of the measuring coils has a
saw-tooth wave-shape, the amplitude of which increases with the
speed. A schematic circuit of the instrument is given and the
various units, namely, the shaping unit, the torque measuring
unit, the speed measuring unit and the power measuring unit are
briefly described. An experimental rig for testing the device
was set up. It consisted of a motor driving the shaft with
toothed discs which in turn drove a geaerator, using special
couplings. The arrangement was such that a calibration curve
could be obtained of the instrument reading as a function of the
pickup displacement, as plotted in Fig. 7. The graph shows a
linear relationship between the instrument reading and the phase
displacement. In measuring torque with an electronic dynamometer
good results could be obtained by using torsion couplings, the
design of which is briefly described. In preliminary tests the )(
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sensitivity was 100 microns displacement over the full scale,
corresponding to a maximum angle of twist of 0.1°; however, the
readings were not stable and depended on the speed of the disc.
When the sensitivity was reduced to 0.5° of twist for full scale
the readings were stable and independent of speeds. Good results
can also be obtained using photo-electric pickups with the shafts
rotating at any speed, including low speeds. In some cases the
toothed wheels may be replaced by magnetic inserts of various
kinds: the load on the flexible couplings of a turbine type BK-isD
(VE-100) can be measured in this way. By using the instrument on
power station turbines feeding into a common system it is possible
to investigate transient processes in the machines when the syst-
en load changes, and to obtain satisfactory data about the opera-
tion of the governor system. There are 8 figures and 3 references;
1 Soviet and 2 non-Soviet.
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AUTHORS : Deych, M.Ye,, Doctor of Technical Sciences and
Gubarev, A.,V.,” Candidate of Technical Sciences

TITLE: The Question of "Blocking" of the Delivery Nozzle and
of the Working Blading Profile in a Supersonic Flow |

PERIODICAL: Teploenergetika, 1960, No.12, pp.27-33

TEXT: In investigating turbine bladingdgf the active type in a
supersonic flow "blocking!" of the nozzle foccurred under certain
conditions; 1like the similar effect i.. wind tunnels, it occurs
because the rflow capacity of the model under investigation is less
than that of the nozzle, In a wind tunnel the zone of Mach number
in which "blocking" is observed may be altered by changing the jr’
geometry of the working part of the tunnel but "blocking" in
turbine blades depends only on the geometry of the nozzle and
blading and the "blocking" zone cannot be altered without altering
these, Accordingly, designers of turbine type machines must
determine regions of "blocking" of blading and analyse the
resulting effects, The application of the A hodograph method

to the analysis of "blocking" conditions is first considered,
Card 1/5
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a description of the method is to be found in the book "Technical
Gas Dynamics! by M.Ye.Deych, The continuity equation is written
for the inlet and outlet sections of the blading in the form of

Eq. (1), The equation may be used for graphical determination of */
the flow c¢onditions in the blading by writing the axial projection .
of the referred flow through the blading in the form of Eq.(2) and
(3). The hodograph of the vector may then be constructed which is
a transcendental curve in a polar system of coordinates (A,B).

A typical hodograph is shown in Fig.2 and the circle corresponding
to A =1 divides the plane of the hodograph into the two regions
of subsonic and supersonic flows. The use of the A hodograph
method for calculation with subsonic speeds at inlet and outlet

from the blading presents no difficulties, With supersonic
discharge speed the inlet flow parameters cannot be arbitrarily
selected because it is necessary to maintain the speed of sound in
the minimum section of the channel between the blades, If this
Card 2/5
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condition is fulfilled the hodograph method can be used without
special difficulty for supersonic exit speeds from the blading,

An example is then described with reference to Fig.2 given the
inlet angle of flow to the blading PB; and the dimensionless
velocity Aj. With supersonic spreds at inlet to the blading

the analysis and calculation of the f’ow parameters beyond the
blading is much more complicated. It the minimum section of the
channel between the blades is assumed to cccur at the exit the Vy/
continuity equation for the characteristic sections may be written
in the form of Eq.(4) and (5). It is then shown that supersonic
flow at the inlet to the blading is theoretically possible only
with an expanding nozzle under certain conditions. The occurrence
of possible regions on the hodograph is discussed, The region of
supersonic conditions in which "blocking" may occur is then
considered, To simplify the analysis the case of an expanding

nozzle and supersonic diffuser is considered, see Fig.3, in which
Card 3/5
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the blading is replaced by an equivalent contracting channel,

It is shown that supersonic speeds in front of the blading are only
possible when Eq.(9) is fulfilled, For practical purposes it is
recommended to construct the A hodograph diagram in the form
shown in Fig.4, The method of constructing and that of using the
diagram are explained, The diagram may be used to detevmine the
angle of deflection of flow in the guide vanes and runner blading.
Calculated and experimental curves of the relationship between the
discharge angle of the flow from the runner blading as function of
the inlet angle and the speed of discharge are plotted in Fig.5.
Analysis of the system is much more complicated when there is an
axial gap between the guide nozzle and the blading but the method
of calculation may still be used in this case providing that it is
remembered that if the gap is big enough, the flow conditions of the
nozzle depend only on the back-pressure and the conditions of flow
at the inlet to the blading on the pressure drop and the loss
coefficient in the nozzle. A special feature of gas flow in the
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The Question of "Blocking" of the Delivery Nozzle and of the
Working Blading Profile in a Supersonic Flow

nozzle blading system when there is an axial -gap is that the

blading reaction calculated from the flow parameters at the nozzle
section und at the inlet to the blading are very different, see
Fig.6, Serious errors may arise if the flow conditions in the
blading are calculated from data relating to the nozzle discharge
position, Special cases of blade "bl ~cking" are then considered Vr/
which may arise when the inlet angle of flow is other than that
designed for, When the blading is moving relative tc the nozzle,
conditions under which blocking may occur are wider and the so~called
condition of "partial blocking" is typical in this case for high
supersonic speeds, this case is explained with reference to the

vector diagram Fig.8, There are 8 figures and 5 Soviet
references,

ASSOCIATION: Moskovskiy energeticheskiy institut
(Moscow Power Engineering Institute)
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Deych, M,Ye,, Docter of Technical Sciences,
Zarvankin. X.Ye., Candidate of Technical Stiences,

Filippov, G.A. and Zatsepin, M.F., Engineers
PP La-sepin, M.r

F

Increasing the Efficiency of Shert Turbine Runner Bladgiﬁ
Teploenergetika, 1960, Ni- 8, pp 51-56 (USSR)

Work published in Tepleenergetika, 1956, Nr 6, and by
Nippert in Germany in 1929 has shown that if the angle
through which a flow turns in a channel is great and the
static pressures at inle% and outlet are not very
different, the losses due to secondary flow in curved
ducts and in short blades are not minimum when the flow
is steadily constricted. Nippert showed that when the
flow is turned through a large angle, the use of
expansion fcellewed by constriciicn of the ducts between
the blades greatly reduces the terminal losses. The
theoretical problem is very complicated and it is best
to determine the optimum velocity distribution by
experiments, Tests were made on the Moszow Power
Institute blading for subsonic spsads deta:ls of which
are given in Table 1. These profiles are intended for Pf//

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513RQQQ410310015-6

81811

5/096/60/000/08/011/024
E194 /K484
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Card 2/6

short blades and were obtained by cutting back the

concave surfaces in such a way that the channel betwesn

the blades first expands then contracts. The convex.
surface of the blade is left unaltered, Typical duct
dimensions for blades shapes TR2A and TR-2Ak are

shown in Fig 1, In the new blades the inl2t szction

is greater than the outlet section and the maximum

section at the middle of the blades is greater zhan the
inlet section. With blades of this type, ths

variations in channel section are, of courss, affected

by the pitch and angle of installation of the blading,
Tests were made with blades of various heights and

various ratios of maximum inlet and discharge widths,

The range of variation of the main geometrical
characteristics for blades of group Ak are shewn in

Table 2. The tesis ware made in the wind tunnel' of

the Moszow Power Institute with nozzles ranging from

20 to 50 mm high. The advantages of an sxpanding

and constricting chann:l for short blades was confirmed :
by experiment. Pressure diagrams for channels of L(//
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Increasing the Efficiency of Short Turbine Runner Blades

different shapes with blade type
in Fig 1.

TR-2A are shown

The results are discussed and it is

concluded that there are three causes of thes resduced
terminal losses in blades with expanding and constricting

channe¢is, namelys the direction
at the lower mean speed; at the
secondary flows are intensified,
constricted so that longitudinal
are increassd; in cross-section
expanding section of the channel
blade is reduced as the point of
displaced in the direction of th
from Fig 2, absolute values of 1
with channels of this type are r
the distribution of losses over
more uniform. Graphs showing t
the loss factor of the blading,
of inlet are shown in Fig 3 for
Curves showing the relationship
the ratio of the maximum tc the

of the flow is altered
outlet section where
the channel is

pressure gradients

the length of the

on the back of the
minimum pressure is

e flow. As will be seen
oss factors in blades
educed and, moreover,
the height and patch is
he relationship between
the height and the angle
various kinds of blade.
between the leoss factor,

inlet section and the b*/,
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Tncreasing the Efficiency of Short Turbine Runner Blades

height are shown in Fig ; curves of the relationship

between the loss facter, the piich and the ratie of

the maximum to the inlet section are shown in Fig 5.

Optimum geometrical parameters for blades of group Ak

are given in Table 3. It will be sesn from Fig 5 and

Table 3 that small variations 2n the ratic of the

maximum to the inlet section do not appreciably affzsct

the losses, the comparatively marked increase in

losses at low relative pitch occurs because the channsl

is of less suitable shape. The influence of flow

conditions on the efficiency of class Ak lading may

be assessed from the graphs of Fig 6 and Fig 7.

Fig 6 shows the influence of inlet angls: 1t will be

seen that although the inlet losses do not vary much

with inlet angle ranging from 235 te 35 the losses are

less with blades Ak then with blades A. The influence

of compressibility and Reynolds number on lpsses in the

two types of blading is shown in Fig 7 and 1t 1s shown b)//
{

Card 4/6 that compressibility does not have an appre: iable

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6"



- 000410310015-6
"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R

. 8811
s/o9b/6o/ooo/08/011/024
E194/p484

influence on the losses up to Mach 1, Tests made

with blades B and gk ére shown in Fig 7b and it
will be seen that at slightly Supersonic speeds <he
Presence of an expanding section beyond the inlet hag

a favourable effect on the losses. It is concluded
that in bladeg Where the flow 1s turned through large
angles, the terminal losses may be appreciably reduced
by using blades group Ak and Bk with eéxpanding ang
fonstricting channelg, The simplest way of making these
blades ig to cut back the concave surfaces of blades A
and B which are widely ygeg in turbines, The best
amount ¢of éxpansion of the inlet section depends mainly

relative height of the blading. Blading or the type
described should be usedq with relative heights Jegs than
2 to 3 and when the flow 13 turneg through angles
greater than 120 to 125°, The use of these blades
together with gnide vanes tvpe An (having asymmetrical
Card 5/6 meridional profile) gives appreciable iacrease in stage

-
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increasing the Efficiency of Short Turbine Runner Blades

efficiency of short blades. There are 7 figures,
3 tables and 7 references, 6 of which are Sowiet and

1 German.

ASSOCIATION:Moskovskiy energeticheskiy institut
(Moscow _Fower Institute)
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AUTHORS: %gg¥gga_ﬂﬁigﬁ*__8herstyuk, A,N., Zaryankin, A.Ye.,
atsepin, M,F,, and Frolov, L.B.

TITLE: Investigation of Low Power Radial Turbines
PERIODICAL: Teploenergetika, 1960, No. 11, p 9%

TEXT: This is an annotation of a recent research report by
MEI. The technique of calculation of radial turbines is considered,
givin; experimental results on determining the influence of the
nozzle system, the outflow angle of the flow a3 and of the twist
of the runner wheel, on the economics of the turbine. An electronis
r.p.m, gauge is described. A method is presented of plotting
profiles of nozzle systems of radial turbines, their geometrical
dimensions and their experimental characteristics, and also data

on investigating five runner wheels of various types. A maximum
stage efficiency of noj = 0.32 was obtained. Theoretical

considerations are given on calculating the end losses in nozzle
lattices with a flow from the centre and towards the centre, and
also certain calculations on determining the optimum chord of
turbine profiles calculated for subsonic and supersonic flow speeds.
There are no figures, tables or references,
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- JBYCH, M.Ye., dokior tekhn.nauk, prof.; ZARYANKIN, A.Ye.,, land.tekhn.nauk

Dotermination of optimm width of guide and runner blading in steanm
turbines. Izv. vys. ucheb, zav.; energ. J no. 9:61-67 8 '60.

(MIBA 13:9)

1. Noskovskiy ordena Lenina energaticheskiy institut. Predstavliena
~ kafedroy teplotekhnilki.

(8team turbines—-Blades)
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PHASE I BOOK EXPLOIPATION S0V/5995
_Deych, Mikhail Yefimovich

‘Tel:hniéhe‘skg).'a gazodinamika (Engineering Gaa'Dymunioa) 24 ed., rev. Mosaow,
. Godenergoizdet, 1961, 670 p. Errata slip inserted. 12,000 copies printed,

Ed.: B. Ya. Shumyatskly, Candidate of Technical 3ciences; Tech., Ed.: A« M.
Frididng - . Lo

PUl"lP_OSE: This textbook is intended for students of heat engineering emdoialitios
in power and polytechnic institutes. It:may also be useful to sclentific
\ workers in laboratories and désign bureaus of industrial plants.

COVERAGE$:  “This second, revisud edition deals with high-velooity gas dynamiocs.
" The.Tirst part contains the general theory of one-dimensional and two-di-
mensional flows. The following chapters contain applications of the general
-~ theory, i.e., ##Bwein noznles, diffusors, eiectors, cascades of blades, and
turbine stages. The author acknowledges the help of cqworkers of ths faculty
of steam and gas turbines of the MEL (Moskovakiy energeticheskiy inatitut -

Card 1/4 2
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Moscow Power Engineering Ingtitute) in the publication of this edition. Ch. 5
was written jointly with A. Ye. Zaryankin; Chs. 8 and 10 were compiled with the
assistance of A. V. Gubarev and F. V. Kazintsev, respectively. The author aiso
received help from the following coworkers of MEI: G. A. Filipkov, A. V.
Robozhev, V. G, Filippov, and A. N. Sherstyuk, Docent. Important remarks con-
cerning the editorial work were made by S. F. Abramovich, Doctor of Technical

Sciences, Professor. There are 1.8 references: 138 Soviet, 7 English,
2 German, and 1 Czechoslovak.

TABLE OF CONTENTS [Abridged]:

Foreword to the Second Edition . 3
Ch. I.. Basic Concepts and Equations of Gas Dyneamics 9
Ch., II. One-Dimensional Gas Flow 38
Ch. III. Two-Dimensional Gas Flow at Constant ntropy 69
Card 2/¢ z/
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"AUTHORS : ¢ Deych, M.Ye., Doctor of Technical Sciences, and
" Filippov, G.A., Engineer ¢

TITLE:. on the design of turbine, stages with long blades of
variable profile ' 4

PERIODICAL: Teploenergetika, 1961, ‘No.9, pp. 60-65

TEXT: In gas turbines and more particular gondensing steam ’
turbines, the flow parameters in the later stages vary considerably
over the height of the blade. It is important to be able to
calculate the various, parameters accurately, and although a number
of methods have been.proposed most of them ighore certain importan%
factors. The object of the present work is to refine the W
determination .of the parameters over the height of ‘the blade by
taking account of the following three factors: the slope of the’ -
blades; the curvature of the line of flow; and the opening-out of
the flow path (its expansion in the meridianal plane). In
formulating the equations it is also assumed that flow in the guide:
vane channels is continuous and that changes in the radial . .
components of velocity along the axes are negligible. Then, with

Card B
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. ' $/096/61/000/009/004/008
Og thg design of turbine stages with... E19k/£155 :
the notation used in Fig.l for .section 1 -~ 1, the equation of radial
equilibrium assumes the form: : :

T 2 de ‘
Ldpy _Sn Sz, V. 1 .
. wod o R “war, ' M) (1) OC
' a Jt\——— ’ . .
= L ¢,= _akh . : _
tgla, z cootghay - . e
T+ <osia 1+ cosis . (2) '
¢ sinta, tgtd | . . ’
o =)/ Sl @) . . _
Ir 1+ sin?a, tg*t .
. F, de,, : : : .
Fo=wgm—=%mgm—p" ' -

where: p; and p1 are the static pressure and density in the gap;
Ciyr ©1z+ €31y are the peripheral axial and radial components of
velocity cj; «l is the angle of discharge from the guide vane;

6 1is the angle of slope of the flow lihe in the gap; R is the
radius of curvature of the flow line in the meridianal plane;

Fys Fy are the radial and peripheral components of force between
Card 2/8
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the blades and the flow; y is the angle of slope of the blades
(see Fig.2)., On this figure, the inacription on the left reads
"discharge edges of blades", It is assumed that change in ¢y,
across the width of the blade B is linear over the centre line of
the channel. The law of change of the radius of curvature of the
current lines in the gap may be determined approximately in the
general case by solution of the equations of continuity written for
three sections; before the guide vanes, in the gap, and beyond the
stage. It is shown that for turbine-stages in which c¢;, is
considerably greater than c¢j, the influence of the curvature of
the flow line is important only when R 1is equal to or less than r.
For compressor stages which are not profiled for constant
circulation, the curvature of the flow lime may have considerable
influence on the distribution of parameters over the blade height,
Finally, the following expression is obtained for the reaction:

On the design of turbine stages with....

r 2 cos? a3 oy 2 .
e = 1 - (1 - (’k) r—l-—> K1K2K:5 (T) (16) ,X

where ¢ = c./c,,
Card 3/8 1771t
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2 tanz §) is a coefficient which allows for the

Kl = (1 + sin ay
influence of expansion of the flow path. r
r] + A/rz — r2 2 sin aj » cos a1 - o
Kz = is a coefficient

2 .yl
rnc"”‘/"u: ¥o
which allows for the influence of blade slope.

g 2 (rl - rlk)z
K3 = exp Lsin @y ——ﬁgiz—"——— is a coefficient which allows for

curvature of the flow lines.

Fig.3 shows graphs of these three correction factors Kji, Ko and K3
from which thzir influence may be assessed. Formula (16) is based
on a‘number of assumptions and no allowance is made for a number of
differences between real and ideal flow, Therefore, it is advisable
to introduce into formula (16) an experimental coefficient K so
that the equation then assumes the following form:

2
rix \K*2 cos®aj (Wk
= - - — —_ 1
p=1-(1-py ”1) K1KoK3 | (17)
Card 4/ 8
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The coefficient K depends on many factors and mainly on the
gradient of static pressure along the radius and height of the
blade, For long blades K is nearly unity, when d/f> 8,

K~ 1.3 - 1.4, and for stages with d/f less than 8, K = 1.5-1.7.
Further correction in these values may be required when
experimental data are accumulated. Values calculated by formula
(17) have been compared with experimental data for certain types of
stages with meridianal profiling and sloping edges and it will be
seen that agreement is particularly good for stages for which
d/2>8. 4, Another important matter is the correct selectiom of
blade twist. The effectiveness of root and peripheral sectinns of
guide and runner blades of stages with low values of d/e is low.
Accordingly it is advisable to select the smallest possible
discharge angle «] in the blade root and reripheral sectionms, so
as to reduce the flow in these sections. 1In stages with low values
of d/f and high super-critical pressure~drops it is of interest
to use blades with sloping discharge edges. However, it is not
desirable fully to equalise the reaction over the blade height,
because it is then practically impossible to achieve axial flow
discharge beyond the stage and so the discharge velocity losses rise.

Card 5/8
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On the other hand, large angles of slope cause considerable increase
in profile losses and losses in peripheral sections. This point is
discussed in relation to certain test results. As the angle of
slope of the blades is increased, the difference between the
reactions at the blade tip and at the root is much reduced. With
the particuiar stage geometry considered, it falls to zero when

Yy = 25-30°. It is concluded that by allowing for the three
factors; curvature of the flow lines, expansion of the flow path
and slope of the discharge edges; and also by introducing an
experimental coefficient into Eq. (17), the accuracy of
calculation of stage parameters with long blades is appreciably
increased.

There are 6 figures, 1 table and 4 Soviet references.

ASSOCIATION: Moskovskiy energeticheskiy institut
(Moscow Powerr Engineering Institute)
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C :

Studying the partial admission in two-row speed stages,

Energomashinostroenie 7 no.3:24:27 Mr '61, (MIRA 16:8)
‘ (Steam turbines—Testing)
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AUTHORS : Deych, M.Je,, Doctor of Technical Sciences, Professor,

Baranov, V.A,, Candidate of Technical Sciences,
Frolov, V.V., Candidate of Technical Sciences,
Filippov, G.A., Engineer

TITLE: The influence of blade height on certain
characteristics of single-row turbine stages

PERIODICAL: Energomashinostroyeniye, no.l, 1962, 6-9

TEXT: This article describes work done in the Kafedra parovykh i
gazovykh turbin (Steam- and Gas~-Turbine Department) of the MEI.
The notation used in the article is shown in Fig.l. The stages
tested had a mean diameter d¢cp= 400 mm and the value of the height
1 ranged from 48 to 10 mm. The clearances had the following VA/
values: 61, 1.2 to 1.5 mmj 062, 3 mm; 83, 0.6 to 0.8 mm;
6y, 1.5 mm. There were no equalizing holes in the disc. The
stages were built up by combining a number of different types of
runner and nozzle blades so0 that the effective blade length and
other characteristics could be altered. Curves are plotted of
stage efficiency and reaction as functions of the velocity ratio of

Card 1/7%
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The influence of blade height ,,. E194/E455

"u/cy, for stages having different blade lengths, The influence of
blade to nozzle area Fa/Fl on efficiency and the influence of the
enclosed axial clearance b2 and of the Reynolds number with
different blade lengths are also plotted, It is concluded that
meridianal profiling of nowxzle blading in stages with a height of
10 to 25 mm gives an appreciable increase in stage efficiency, of
the order of 2 to 3%, In stages with this kind of profiling, there

falls off more rapidly tham is the case with long blades if the
velocity ratio is not of the optimum value, within the range of
u/co = 0,4 to 0.58, Other things being equal, the mean stage
reaction depends very much on the height of the blades, and it
increases as the blades become shorter, When the blades are short
the area ratio Fa/F1 has less influence on the stage efficiency
than when they are long, The magnitude of the optimum relative
enclosed axial clearance b2 diminighes ag the blades are
shortened. The Reynolds number was found to have an influence on

0310015-6"
APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R00041



CIA-RDP86-00513R000410310015-6

"APPROVED FOR RELEASE: 06/12/2000

- 3253)

_’/_‘)l".lb?\»‘/’!-):l'./-.'jv__"\,/ T

Blos sy

2. ¥ e

1]

AUTHSE - Diveh, MW Docton cf Tochnical Qoiepncoe
- eyl i . ~ . .
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TITiw Uetermination of the optimum amount of upper overis:
0f a shrouded turbine stage

PERIODICAL: Teploenergetika, no,l, 1y6z, 78-2

TEXT: The existence of UPPETr overlsas, by whicn i wmeant
the amouns by which the external diaweter of tno Dunner bigie o
exceeds the corresponding diameter of the vozvle blades ‘o gujde
vanes) AL, in Fig.1}, improves the efyiciency of a ahrocded
stage. There is an orSimum amount of UPEEI overiap, ana deviuatjsn
from this opbimum ngy reduce stape efficienny by up oA T
Aerodynsmics Laboratory of Ty made tests on gn air tarp, e wiln
a full-cized stage type B .o-3 (VR-€-%2) i1llusieatci SCnemat -
cally in Fig,1l, for which Dopo = ©14.8 mm, znd 1. . S0 wm e
axial clearance was varied ftom 1 to 3 mm and the TAadiad cliapepea
fror 1 te 4,% mu, The upper overlap was altered irop . T4 mm
by fitting rieces in the rezzle boxes, The tests were mace at

My = 0,%, Rey + 4 = 102, The entimum velocity mrat;o

Card 1/ ’)’ \x

I —

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6

‘ . ,- o 3253Y
fetermination of the optimum, ,, S/096/62 /020,001 /057008
; ‘,_1' “‘., -/ (ST ARl W N CRL L A W
E194/£955

e s 0,49 < (s Th COFd
o4 O, fad, € graph of ¥ig.4 plot iati
apy T - 1g.% plots deviation
nm,iﬁ:ﬁfﬁ {ifl 1.,1e.m~.,y_ Lon the ¥ axis) against excursions f‘rff;o{nbfhe
F’éx’le‘rq.llypggi OXb‘I'lap{ and shows that insufficien: O\re"lﬁ"; o
£ e € naruful than a corres ding Cursion above t
oot iman, Tt 5e pmiul » Sponding excursion ahove tha
. 1S vensidered that acceptable manyia: - »
‘ ? censic al d MANu 4 g oy
io}erances on thg optimum overlap are: when OV e, A’Lh L
.,.l_.oleranc:e of -Z4u.: and +50%; when A'L“,}’» bigh | n Fon wE
L ; DM, a Loipvasie
mn and +1,5 mw, Po determine ths ovtimum amouvt ¢ ouaper
Ty

Sverlap of a shrouded turnine stape when { ith -
v ST S1e Shrouds Lne HEC when ‘with o nengt orn
apl/ by S0 s Q COG N L ey it Tl
‘p ] 1 J. i g 3 . PN i ELY GRS ¢ I LR S E T
ot A - -
e
-1
1

e T )

farpada i orecomne neie

(A/LX ; UL
1Tovh Mo

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6

T,

Determination of the optimum ... 5,/096,/62,/000,/001,/003,/008
E194/E955

There are 4 figures, 1 table and 8 Soviet-bloc references.
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AUTHORS: Shcheglyayev, A.V,, Corresponding Member of the AS USSR,
Deych, M Ye., Doctor of Technical Sciences, Professor,
Filippov, a.A., Candidate of Technical Sciences
TITLE: The design of steam turbine stages, from the results of

static blowing tests on rows of blades
PERIODICAL: Teploenergetika, no,3, 1962, 14-3i8

TEXT: Two methods are in common use for designing the flow paths
of steam turbines. One is based on the use of generalized graphs
obtained from the tests on stages. With this method the
calculations are simple and reliable for the given type of blading,
and various generalized graphs have been produced, The second
is based on the use of the energy loss factor and flow factors in
guide and runner blades, either derived from static tests or
calculated from the velocity triangle, This method is also
useful, bParticularly with new types of blade, A wealth of test
results is now being obtained on blades in straight bundles, giving
both a qualitative view of the flow structure in various kinds of ;
’ blading and quantitative characteristics for loss, angles and flow .
Card 1/%
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The design of steam turbine ... E194/E455
factors, An atlas of rational blade profiles has been built up
from these tests. Over a number of years, the Kafedra parovykh

i gazovykh turbin (Department of Steam and Gas Turbines) of MEI
has made studies »f flow in turbine blades, using both flat
bundles and annular stationary models. Moreover, the blades
tested were run in experimental turbines to obtain
relationships between efficiency and velocity ratio, using both

superheated steam and air. The results so obtained can bridge
the gap between the losses determined in static tests and the
efficiency of actual stages running on steam, A number of loss

curves obtained with various kinds of stage with different kinds

of test are plotted and compared, and results are also given for a.
section of a turbine consisting of three stages. The results

lead to the following conclusions, When the design of single-row
stages is based on the results of static blowing tests on flat
bundles of blades with an jrregular velocity distribution and in

the presence of overlap, there is satisfactory agreemeant with /
tests in experimental turbines in the region of low velocity /
ratio u/cgy. For optimum values of u/e, the divergence between
Card 2/4 .
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test and calculated values is 1.5 to 3%, Generally, a
satisfactorily reliable result can be obtained by multiplying the
calculated efficiency by a correction factor of 0,98 to 0.97.

When calculating the stage efficiency from the loss factors given
in the atlas of blade profiles, the correction factor is 0.97 to
0.95 in the zone of optimum velocity ratio, For wheels with two
rows of blades the correction factor is 0,97 to 0.95 when the
calculations are made from tests carried out with allowance for
irregularity of velocity distribution and for overlaps. When the
loss factors given in the atlas are used, the correction factor
should be 0,95 to 0.92. The least divergence between test and
calculated data is obtainecd in stages with long blades, which
indicates that end losses in the blades are not being sufficiently
allowed for. Correction factors for relating the result of tests
on stages in experimental turbines to calculated values from static
blowing tests are valid for stages manufactured with welded
diaphragms. The results given in thisg article are only a first
step in relating the resulits of static tests to total losses {
determined in an experimental turbine. Further material must be -~
Card 3/4
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" AUTHORS : Deych, ‘M.Ye., Doctor of Technical Sciences, and
e o.Sheynkman, A.G., Engineer .
TITILE: . An investigation of rotating regulating diaphragms for

 the district-heating tappings of.25 - 100 MW turbines
PERIODICAL: Teploenergetika, no.,1l, 1963, 14-21. ' '

. TEXT: Regulating diaphragms are used to control the steam

flow to the 1l,p. cyldinder, and hence -the pressure in the district-

., heating tapping. Two types are distinguished: -'unseparated', in
which the complete first ring of blaces' rotates about its axis, the

flat discharge edges of the blade remaining in contact with the
flat inlet edges of the second row; and 'separated', in which each //
blade of the first ring rotates about its own axis whilst its L
discharge tip remains in contact with the inlet tip of the -
corresponding blade of the second row.  These regulating diaphragms
are much simpler than the usual valves, but experimental data for
their design is inadequate, Accordingly, flow in the ducts and
the influence of various design features on diaphragm operation

- was investigated, using an optical shadow technique to study flow

- Card 1/4 : :
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irregularities that might lead to vibration. The type of flow in

‘the diaphragm ducts was found to depend on the ratio between the

“inlet and discharge section&s., 1In the fully-open position, bands

) ,of'lowrgnd'high'pressureﬂtypiqal of supersonic speeds were

v+ ".observed., At partial openings considerable swirl was caused

* " behind the blades of the second row but the discharge flow was

. siraight, The 'discharge angle increases as the aperture is //2
reduced, ' The optically-observed results were confirmed by L

discharge speed measurements, Losses in the regulating diaphragm

are particularly high when it is nearly closed because of vortex

formation and pressurie jumps in the duct. The direction of closing

influences the velocity distribution and flow angles., It was found

that the 'separated' construction could be as efficient as the

‘unseparated' in the‘fully-opened position; in the partially-

opened position the discharge,velocity distribution was more

‘uniform but the losses were greater because the ducts are longer

and flow conditions over the curved surfaces are poor, Therefore,

the question of using a t'separated! diaphragm is mainly a question

of diaphragm width., The main object should be to obtain minimum

Card 2/4
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'losses and straight flow throughout the discharge section, After

‘. further discussion of the experimentsl results it is concluded

that in designing these diaphragms: the number of throttile ducts
should be the same as the number of hlade channels; 'unseparated!
construction is preferred; a sloping inlet is preferred with an

angle of 60-70°; but if inlet is axial, the nozzle duct length at -

the centre line should be greater than witlhh the sloping inlet, to

;. reduce the relative curvature 'of the concanve surface; and,

‘finally, the inlet edges of the first ring blades -should be rounded .
instead of the more usual conical shape. Recommendations are also V///
made about blading types, A low-presiure regulating diaphragm on

these lines is as efficient as one with the usual nozzle arrange-

ment in the fully-opened position, Teats on regulating gear for
turbines of 50.--100 My confirmed figures obtained by the simple

. design formula recommended. It is shown that total losses in the
...flow-regulating equipment depend both on the degree of opening and

" .0n ‘the operating conditions, and characteristic curves are ’

.. constructed ‘to illustrate this point, '

"There are 8 figures, -
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Zaryankin, A. Ye. (Candxd'vte of technical sciences); Mikhnenkov, L. V.

. (Engineer); Frolov, L. B. {Engineer)
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TITLE: Effect of throttling ring on the operation of a radial-axial turbine

' SOURCE: IVUZ. Energetika, no. 12, 1963, 64-72

TOPIC TAGS: turbine, radial axial turbine, turbine power control, throttling
. turbine control, throttling ring turbine control

ABSTRACT. Controlling turbine power by the introduction of a throttling ring
l between the nozzle-box assembly and the rotor was experimentally investigated.
!A turbine described by A. Ye. Zaryankin, et al. (IVUZ. Energetika, no. 8, 19!51)

. was uged at 1.82 pressure drop and 0.17, 0,282, and 0.47 relative ring
_throttling. At 47% throttling, the turbine efficiency was 15% lower. The

PP Y
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theoretical explanation of losses associated with this type of throttling is given in
the article. The above-described '"attempt to throttle the flow in the gap between
the nozzle box and the rotor did not yield favorahle results .... and can be
recommended for cases where reliable control devices of minimum size are

-required. The last requirement may prove decisive in transportation plants...."
. Orig. art. has: 7 figures and 13 formulas. -

.. ASSOCIATION: Moskovskiy onergetxchaakiy institut (Mou:ow Power- Engineqrring
B ‘Institute) ‘

!

'SUBMITTED: 197uné3 DATE ACQ: 14Febb4 ENCL: 00
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| ACCESSION MR: ARMO1S128 o $/0124:/63/000/012/Bo42 [Bouz
' SOURCE: RzZh, Viekhanika, Abs. 12B237 »
- © AUTHOR: D_eycho M.Yeo; Lazarev, L.Ya,

i TITLE: New supersonic nozzle grates from the Moscow River &:gineering Institute

2o

o CITED SOURCE: Tr. Mosk. energ, :!n-tgt,,vy"p. 47,1963, 5-16
| TOPIC TAGS: supersonic flow, nozéle grate, gas dynumcs

. B . . ~ .
: TRANSIATION: The authors deseribe an empirical mothod of constructing supersonic
" nozzle grates, They give formulas for determining the basic gooretric dimasnsions
; of theso grates and describe the results of oxperiments on sevoral grates con-
: structed by the Suggosted mothed. The grates studied diffor from those exployed
- earlier in the authors! studies by a smaller variation of tho loss cculiiclent in
«-~uncomputed states, The proposed grates have longor interblade channels than thosa
; eonstructed by the #ethod of characteristics with an angle point in a Narrow eros;-
. section (Ferry, A.y Aerodymamics of Supersonic Flow, Gostoknizdat, 1952, pagss
7 ' 17.6'184)0 V.V. GOlJtSQVu . ’
C%EEJ_?EQ: 31Dec63 : SUB CODE: PH ) ENCL: 00

. T e e T e e e ——

Rt T N e e

- AT e e el 4 e

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6

N N

DEYCH, M.Ye.; SHEYNKMAN, A.G.

R U TRERES SIS

New nozzle blade profiles regulatin
g the rotational di
of bleed turbines. Trudy MEI no.47:37-48 163, (M%gxr;‘gfi)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6

-DEYCH, M.Ye.; STEKOL'SHCRIKOV, Ye,; SHKARLET, Yu.: Z .
TRYAKEI, V. » Te.; , Yu,; ZHELUDOV, V,;

Automation of static tests in studying aerodynamic cascades
of profiles. Trudy MEI no.49:38-53 163, (MIRA 17:3)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6

: the results of re-—.
:in the Sovied Un:l.ou and-.
"Q of power’ engineers. Horking‘ :
b '"ds it w:l.ll also be of intereet

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6

of. model tstagea - 53
562 , 4

REF 50V: 128"

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310015-6

| ACCESSION MR: APM024420 . " 8/0281/64/000/001/0106/0115
_jAUTHOR: _Doych, M. Ye. (Moscow); Likherzak, Ye. Yo. (Moscow)

."%TITLE: Turbulent effects in a turbine stage | :
ESOU'RCE: AN S3SR. Izv. Energetika i transport, no. 1, 1964, 109-115

_ ETOPIC TAGS: turbulent effect, turbine flow, stagnation temperature, axial tvane
:grid, radial derivative, axial derivative H

-

. {ABSTRACT: Bxperimentel end caloulated relaticnships characterizing tho uneven dig- 5
't\-muvlcn of stegration temparatures in the viscous gas behind the vane grid of a |
turbizo ero presented. Evaluation of turbulont offoots in a turbino is carried out v
;to cchievo botter understanding of the actual structuro (thormal and dynamic) of i
turbire flow. Two relatod probleoms arise in calculation of the unevsen distribution | P
-of stegnetion tempersturvs throuzh the radius of a stage. The first problen is “hat
© of de'ce*'nlninﬂ' the method of caloulation, permitting an approximation of the magni- I———
- .tude of the Speclfled nonuniformity whish is dependennt on basioc nmodes and gaometiie |
‘cal peramoters of a stages The second is the ingertion of related correction into
the aerocynemic calculation of flow turbulence. By experimenting, several pro=- o
v;lmma.ry appraisals of the energy distribution behind the axial-type wvane grid are . '

: " Card 1/2
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‘!lmadej. The current in .the ring duot behind the grid is assumed to be stabilized,
two-dimensionel (radial velooity compoment o, = 0) and axially symmetrioals

" Derivatives in the axial direotion are omitted, when compared to derivatives in the

: gradial direction. The current in this grid is assumed to be adiabatio, and radial
~'paremeters in front of the grid - uniform. In conolusion, the authors note that

" ;the method proposed for evaluatiang stegnation temperature inhomogeneity in the
nozzle grid is entirely approximate and its error must be tested thoroughly with
-experiments. Vhen experimenting with grids end highegpin stages with large M num-
Jbers, it is necessary to measure the stagnation tempeorature in the gap and behind :

- ithe stage. Accumulation of experimental material will permit determining the degree!
of effect of these or other strustural and.gas dynamic .faotors on the effect: of

- uneven temperature distribution. RS .

A . .

,;ASSOCIATION: nong- -

i _.N ' ) ¢ 'l', . L
_ SUBMITTED: 15Apré3 . | DATE ACQ: 16Apréd ENCL: 00  —-—
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AUTII0RS:+ Deych, M. Ya, (Doctor of technical scienc 88); Stekol'ahcm.kov, Yo.. Va : €

T

(I‘.ngineer)"‘m.ippov, G. A+ (Candidate of technical sciences)

‘TITLE: On pressure measuring tubes in pulsating gaseous:flows 1
| .
ISOURCEs Teploenergetika, no. 2, 196k, 1824

’TOPIC TAGS: turbulent stream, error anal,vnis y flow oscillation, auxiliary element,
pi‘oot tube, total pressure, friction, heat transfer j.“]

ABSTRACT. Error sources of pressure measuring tubes in turbulen‘o streams were . ',’
dn.scussed analytically. The error analysis is represented as the sum of dynamjc .
error 5 independent of flow oscillation frequency and geometry of the measur:i.ng

system, and the dynamic error by E. A of auxiliary elements of the pressure |

!

measuring device. The latter in t is divided into three subdivisions: error in
the incoming branch of the systen yps errors in the main line El, and errors in

‘the manoreter itself., The anelysis of 5 s Mustratod by means of a pltot 1.ube
' whigh 17ads to an ox;pmuion of the fca'n - o
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where P, - total pressure and 36
branch error,
pressure including nonlinear field deformations.
to be the sum of losses due to friction,

.| 'SUB CODE}

¥B
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-~ mean pitot mpressure per period T. ‘The incoming
§ 4n? 18 represented in a similar form where p' is the stagnation

heat transfer and local resistance,
ure measuring devices.,

tions, It is shown that the combined effect - .
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lof these errors might lead to discrepancies in flow ineasurements by as much as 200%, ‘
Orig. art, hass 33 formulas, 8 figures, and 1 table, _ . o
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AUTHOR Deych, M, ,Y°'3 Lazarev, L. Ya,

TITLE: Ix-west.igation‘ of the transition of a turlulent into a laminar boundary
layer '

Ny SCURCE:  Inchenerno-fizicheskiy zhurnal, ne. I, 1964, 18-24

i TOPIC TAGS: Turbulont boundary layer, laminar boundary layer, turbulent flow,
| laminar flow

ABSTRACT: Experimental imvestigations of a boundary layer on differont models
" confirmed the transition of a turbulent boundary layer into a laminar one,
l.0,, a "reverso transition" of great positive longitudinal velocity. Maximum |

positive velocity gradients must meet the transonic gas flow. Consequently, :
" transition through the soric velocity in convergent-channel flow is always
-asscciatod with a dogenerstion of turbulence and the linearization of the cors °
. flow and of the boundary layer. This phenomenon (reverse transition) should be
Considered a very importart feature of the transonic flow of a viscous gas, _
The experiments showed thet the transition of & turbulent boundary layer occurs

g  Card 1/2
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- gradually over a considerable "transition” portion. According to preliminary .
data, the distance at which a "reverse" transition ocours is of the order of
15-25 8§ , where § 45 the thickness of the boundary layor at the start of ‘the
transition zono. However, the length of the transition zone should depend on
the value of the velocity gradient. Orig. art., has 5 figures.

ASSOCIATION; Bnerget;_cheskirinntitut, Noscow (Power Engineering Institute)
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o AUTHORS ¢ -l)a'th,ﬂ, Ye (Dootor of tochnical seiences, .Prorensor); Filippov, G. A.
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'ABSTRACT: A method using lemnlscate curves for constructing profiles of reactive

jand sctlve lattices of subsénic turbines wds studied because other profiling

imetheds are difficult, New profiles may be constructed from a series of lattices

_ by making small changes in the geometry.at the entrance and exit cross gsections

i+ tof two closely similar profiles. . Experiments showed that this method produced: ' !
{highly efficient profiles for directional and working lattices over a broad range |

! loi‘ entrance and exit engles for subsonic speeds, The lemniscate (x° + yz)a = ;
-‘3a2(x2 - 7%) was found t9 beimost favorable because it permits the choice of
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and insures smoothly changing ctrvatures. Changing °

the ordinate scale (y' = k,y) shifts the highest'point of the profile back along .

) tho line x = 0,625a and produces the desired. forh for any anglgrof éntry and exit. |
+Tho flow at the concave murface takes place withe nogative prossure gradients, and -
| the concave surfaces under ‘the negative pressuren gradients need be less accurately °
'profiled, so curves other than lemiscate may be used, The prefile’is considered
in three sections: 1) the back of the profile—a straight 1ine in two.lemniscate ‘
sections; 2) the concave surface--an are, in pan} a lemniscatey 3) the entrance ;
‘and exif, sections of the profile—arcs of circles, To construct a profilse, the ‘
entrance angle 0 (Ql)and exit angle oy . (@2 ef),-1:he span or width of the

4

profile, and the spsed are ﬁéeded., As an example a ten-step profile construction
is presented, with the lemniscate method used for constructing profiles and. canals -

[of lattices for an exit angle '™y (By)= 10,15, 22, 30, and 40° with entradce
angle « '(ﬁl) = 20-160°, /Ti:e change ‘in form of a profile with a fixed entrance
{angle, Ky =90° and with changing exit angles.wns shown, Four profiles with
®o.= 90° and %3 = 10, 15,20, 'm':(i'l,o‘?; were “b«aa.’r:.od." The profile losses and ,
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! total losses were found as
.. tlons along the profiles were plotted, A comparison of the new profiles with

i the best of rreviously studied and tested ones indicated small losses in the
 lemniscate lattices for a hroad range of exit and entrance .angles, With small

| correcticns the lemniscate method may be used for construsting long curved blades,

tOrig, art, has: -6 figures ani 2 tablea, .
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- i7ITLE: Speed of geund in two-phase media
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L !ITOPIC TAGS: two phase medium, steam water, olastic component, elasticity modulus,
ispeed of sound, polytropic process, mean apeed ratio, Stokes flow, water droplet,
Go. |wave front '

S . . ‘
S _\XABSTRAGTz The propagation of disturbances in a two-phase medium has been studied
‘ana],ytical'u', and the results are compared to values obtained experimentally.
| Guck's gimplified model of a plston applying a force P on a ateam-water gystem \

h ponent of the mixture - \ s

d, where the steam repreneni_m’tho elastic com

.- !is considera
where dS- distance piaton moves

L with elasticity modulus Bor [ P g4
‘ By A

| . P F A

!iin time d%, dz— length of ges set into motlon vy piston, For a water content of |
:3-x in the steam an expression is then obtuined. for the gpeed of sound in & o

lpeed 1/2
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Egpc?l.;rtrop:'m process of index m, o1 @ ‘/ ‘ c “where C /(},rr - mean
: ( —-x A o
i xp 1+ X Cl : [ .

| éapeed ratio of water droplets and ateam, /J— dansity of water-steam mixtures
' Furthermore, a formula i8 arrived at for the mean speed ratio, usi_ng Stoke's flow
| for the aphericnl water droplets., This ylelds .
i . ol _Cs T u_l____‘
| N w=rle ]

H 2
{ "T - time constant * =-§L‘ T - time during which preasure ‘rises or falls

i

” ’ lat‘. the weve front, The exprosraion for "a" is then compared to the experimental
" data obtained at the Moscow Institute of Heat Power in the gteam-wvater region

o ‘l) %x>1-0,75 and T =10 = 803, Water droplats had ostimated diameters of 10 7 to
'1.0 ~3 cm, Moasurement acowracy amounted to + 1,5% in the magnitude of "a".

‘Although experimental data cover a very emall range, they phow a good agresment
" with the values predicted by the expression for ngh above, Orig. art. has: 1

. formulau and 5 figures. -
- ASSOGIMION: Moakovskiy enﬂrg'e’oioheakiy hmﬂtut (Hoacow Institute of Heat Power)
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at ‘an ass:xgned
3 gave rise %o a

this increase ¥as~
g;ion, th ’che deflector approach,
| the losses did not invrease, but

elative length Io/l)H of - ‘the -
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